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Dietary Acculturation of Obesity Risk Reduction
Behaviors in Chinese Americans
Doreen Liou, Kathleen D. Bauer and Emily Fowler
Montclair State University

Increasing rates of obesity among successive generations occur among Chinese Americans. This cross-sectional
survey measured obesity risk reduction behaviors and degree of acculturation among a convenience sample of
203 Chinese Americans living in Los Angeles, California. Asian-identiﬁed participants were most likely to
follow traditional healthful Chinese food patterns, and Western-identiﬁed individuals were more apt to engage
in leisure physical activity. Individuals categorized as bicultural were prone to use limited amounts of fats or
oils when preparing foods. Health professionals and educators working with Chinese Americans need to
consider the impact of acculturation affecting the adoption of obesity prevention behaviors.
Keywords: Chinese Americans; obesity prevention; acculturation

INTRODUCTION

The obesity epidemic is a serious global health problem affecting all
population groups (World Health Organization, 2017). Although obesity rates
are lower for Asian Americans than other racial groups in the United States,
12.5% as compared to 38.6% among adults over 20 years of age in the general
population, weight gain is an issue for this population group (Ofﬁce of
Disease Prevention and Health Promotion, 2017). US-born Asians are 3 to 4
times more likely to be obese than foreign-born individuals (Wang, Quan,
Kanaya, & Fernandez, 2011). Also, the length of residence in the United States
is positively related to weight gain (Lindberg & Stevens, 2011). In addition, the
rates of overweight and obesity increase with successive generations (DemoryLuce, Morales, & Nicklas, 2005; Lutsey et al., 2008; Lv & Brown, 2010; Singh &
Lin, 2013).
Asian Americans are at a higher risk for developing cardiovascular diseases
and type 2 diabetes at a lower weight than white Americans (Kim, Lee, Ahn,
Bowen, & Lee, 2007; Seraﬁca, Lane, & Ceria-Ulep, 2013). Body mass index (BMI,
kg/m2) is used to classify individuals into categories of underweight,
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overweight, and obese. A body mass index of 25 to 29.9 signiﬁes overweight,
and a body mass index of 30 and above designates various levels of obesity
(Ahima & Lazar, 2013). Asians have a tendency to accumulate excess body fat in
the abdominal region, thereby increasing the risk for cardiovascular disease,
inﬂammation, and metabolic syndrome (He et al., 2013; Wong & Ahmed, 2014).
After adjusting for age and gender, Asians are 30%–50% more likely to develop
type 2 diabetes at lower body mass index levels than non-Hispanic whites (Hsu,
Araneta, Kanaya, Chiang, & Fujimoto, 2015). Because of this factor, the World
Health Organization (WHO) provides lower cutoff values for designating
overweight (BMI ≥ 23) and obese (BMI ≥ 27) Asians (World Health
Organization, 2004). However, the WHO recommends using traditional cutoff
values when comparing population groups.
The Asian American population is one of the fastest growing and most
diverse in the United States, comprising approximately 5.4% of the US
population with a predicted increase to 9.3% by 2060 (United States Census
Bureau, 2014). Chinese Americans constitute the largest number of individuals
of all Asian American subgroups. Los Angeles (LA) County has more Asian
Americans including Chinese Americans than any other county in the United
States. The Asian community continues to grow at a rate 20% faster than any
other racial group (Asian Americans Advancing Justice – Los Angeles, 2013).
Dietary acculturation denotes the process by which minority populations
adopt the dietary habits and diet of their host country. Among Chinese
Americans, Satia et al. (2001) noted that the strongest predictors of Western
dietary acculturation were as follows: a younger age, higher education level,
and longer years of residence. Although improvements in diets can happen
after immigration because of a better economic status and greater availability
of fresh foods, immigrants frequently adopt unhealthy Western dietary habits.
Studies of Asian immigrants show that dietary acculturation increases intake of
dietary fat and red meat, decreases consumption of fruits and vegetables, and
increases the frequency of dining out (Lesser Gasevic, & Lear, 2014; Liou &
Contento, 2001; Satia-Abouta, Patterson, Kristal, Teh, & Tu, 2002). Other factors
include increases in portion sizes, sugar-sweetened beverages, and intake of
convenience food with longer residence in the United States (Raj, Ganganna, &
Bowering, 1999; Rosenmoller, Gasevic, Scidell, & Lear, 2011). Immigration to a
new country shifts an individual’s lifestyle, food patterns, and environment,
increasing the risks for chronic disease, weight gain, and obesity (Regev-Tobias
et al., 2012; Satia-Abouta et al., 2002; Wu & Smith, 2016).
Because acculturation is associated with less desirable dietary choices and
weight gain, an understanding of the factors related to performing obesity risk
reduction behaviors mediated by acculturation could ﬁll a gap in research on
this topic. This knowledge is particularly useful and instrumental to health
educators who work with Chinese Americans. Obesity risk reduction behaviors
include consumption of plant-based foods, moderation of portion sizes, and
limiting intakes of high-fat and sugary foods and beverages (Bes-Rastrollo
et al., 2010; Liou, Bauer, & Bai, 2011; Smith et al., 2009). The purpose of this
study was to investigate obesity risk reduction behaviors (e.g., healthful food
patterns and dietary and physical activity behaviors conducive to weight
management) in a convenience sample of Chinese Americans residing in LA
County, California.
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METHODOLOGY
Participants

Before beginning the research, the study was reviewed and approved by a New
Jersey state university institutional review board. This cross-sectional survey
investigated 203 free-living American-born and foreign-born Chinese Americans
between the ages of 18 and 60 years living in areas of LA County, California.
This county is heavily populated with Chinese Americans. Data were collected
from January 2017 to June 2017 from the cities of San Gabriel, Arcadia, and
Torrance. Participants were solicited from various Chinese American
associations, including educational institutions, churches, and cultural centers
providing a range of socioeconomic status and educational backgrounds.
To ensure a statistically signiﬁcant outcome per number of variables, a
minimum sample size of 200 was sought. A rafﬂe drawing for $25 and $50 gift
cards was offered as an incentive for participation. Participants received print
copies of the survey instrument in English, an informed consent form, and a
self-addressed, stamped envelope. An option to complete an online version of
the survey was also made available.
Measures

The questionnaire contained 140 questions measuring obesity risk reduction
behaviors, acculturation, and demographic factors. The respondents took an
average of 20 min to complete the survey. Nineteen questions measured ﬁve
domains of obesity risk reduction behaviors over the previous month using a
scale of 1–4 (never/rarely to always/usually). The ﬁve behavioral domains in
this category included the following contexts: food (nine items), eating behavior
(four items), physical activity (two items), psychological context (two items), and
knowledge awareness (two items). These domains reﬂected ﬁndings from the
literature; items were amended for their applicability based on qualitative
research for Chinese Americans (Bes-Rastrollo et al., 2010; Smith et al., 2009).
Acculturation scales and indexes developed and validated in studies
examining dietary behavior were used for this study (Shannon, Kristal, Curry, &
Beresford, 1997). The Suinn-Lew Asian Self-Identity Acculturation Scale
(SL-ASIA) is widely used to measure language, ethnic identity, friendship
choices, behaviors, attitudes, and generational history of Asian Americans or
individuals from Asian descent (Suinn, Ahuna, & Khoo, 1992; Suinn, RickardFigueroa, Lew, & Vigil, 1987). An alpha coefﬁcient of 0.88 for all 21 items of the
scale indicates good reliability (Suinn et al., 1987).
In this study, acculturation was measured using nine questions based on the
Suinn-Lew Asian Self-Identity Acculturation Scale using a scale of 1–5 (“Only
Chinese” to “Only English/American”). The scale was modiﬁed from its original
version to include only the questions on language use, food preferences,
selection of health professionals, and friendship choices. An additional question
assessed participants’ belief regarding degree of Americanization (i.e., I feel very
Americanized, I feel much more Chinese than American). Another measure of
acculturation was years of residency in the United States. Participants were
designated as “recent” if their US residence was less than 10 years. A cutoff of
10 years was used to denote recent and nonrecent years of US residence and to
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ensure sufﬁcient numbers of respondents for statistical analyses. Other
researchers examining obesity and US immigrant subgroups by duration of
residence have noted signiﬁcant changes in weight status among nonrecent
individuals with 10 or more years of US residence (Goel, McCarthy, Phillips, &
Wee, 2004).
Demographic factors included birthplace, gender, age, education level, marital
and working status, income, and self-reported height and weight. In addition,
participants identiﬁed self-reported physical activity levels (sedentary to heavy
activity) and overall quality of their health (excellent to poor).
Questionnaire Validity and Reliability

A pilot study of 30 Chinese Americans contributed to clarity and meaning of
questionnaire items. Consistency of the pilot study participants’ responses with
the researchers’ intended meaning of the survey questions conﬁrmed face validity.
An expert panel of nutrition and behavioral science researchers reviewed the
contents of the instrument for accurate reﬂection of constructs. An exploratory
factor analysis of principal variables established construct validity. The entire scale
produced nine distinct factors accounting for 62.3% of the variance in responses.
After additional factor analysis for each subscale, six items had a factor loading of
less than 0.40 and were deleted from the scale (Kline, 1994).
The subscale of obesity risk reduction behavior yielded ﬁve distinct factors
accounting for 60.3% of the variance in responses. These distinct factors
corresponded conceptually to the ﬁve contexts of obesity risk reduction
behaviors: food, eating behavior, physical activity, psychological context, and
knowledge/awareness. Reliability was measured using Cronbach’s alpha
internal consistency assessment. The Cronbach’s alpha coefﬁcients of the
behavioral variables (0.8) reﬂected good psychometric properties. Further details
of the instrument’s validity and reliability can be found in a previously
published study (Liou & Bauer, 2018; Liou et al., 2011).
Analysis

Behavioral, acculturation, and demographic data were described using frequency
distributions. The BMI of participants was grouped into categories based on selfreported weight. The categories included underweight (BMI < 18.5), normal
(18.5 ≤ BMI < 25), overweight (25 ≤ BMI < 30), and obese (BMI ≥ 30).
Participants were categorized into an acculturation subgroup based on
responses to nine questions queried on a 5-point scale, with 1 being “only
Chinese,” 3 reﬂecting “Both equally,” and 5 denoting “only English/American.”
The average of the nine questions was computed for each participant to derive
an acculturation score. Respondents with an acculturation score of 2.49 and
below fell into the “Asian-identiﬁed” subgroup. Participants with an
acculturation score between 2.50 and 3.49 were denoted as the “Bicultural”
subgroup,” and those with an acculturation score of 3.50 and above were
categorized as the “Western-identiﬁed” subgroup.
Statistical Package for Social Sciences (SPSS), version 23.0, was used to
analyze the data. For all data analyses, the signiﬁcance level was set at .05. Ten
returned surveys with incomplete or missing data were discarded, resulting in a
ﬁnal sample size of 203. One-way ANOVAs were conducted to assess the means
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of 19 obesity risk reduction behaviors across the three acculturation subgroups.
T-tests were conducted examining years of US residence (<10 years vs.
≥10 years) and obesity risk reduction behaviors. Chi-square analyses were used
to delineate demographic differences among the three acculturation subgroups.

RESULTS
Acculturation

Approximately 350 surveys were distributed to individuals in Los Angeles
County. Of that number, 203 questionnaires were completed and returned,
resulting in a 58% response rate. Utilizing the acculturation categories explained
previously, 88 (43.4%) were “Western-identiﬁed,” 79 (38.9%) were “bicultural,”
and 36 (17.7%) were “Asian-identiﬁed.” The mean acculturation score for the
entire sample was 3.25  0.77, with a minimum acculturation score (Asianidentiﬁed) at 1.33 and a maximum acculturation score (Western-identiﬁed) at
4.67. See Table 1.
Descriptive Statistics

The mean age of the participants was 38.1 years (SD = 12.8). Sixty-eight percent
were women, 49% were married, and 44% had achieved postgraduate degrees.
Forty-two percent were born in the United States. The average BMI of all
participants was 22.8  3.58. When categorized based on the WHO weight
classiﬁcation for Asians, 7% of all participants were underweight, 47% were
normal weight, 29% were overweight, and 9% were obese. In contrast, based on
a standard BMI index, 7% of the participants were underweight, 62% were
normal weight, 19% were overweight, and 4% were obese. Although it was not
statistically signiﬁcant, based on this standard classiﬁcation, the Westernidentiﬁed subgroup had the highest percentage of overweight or obese (27%), as
compared to 22% for each of the other two acculturation groups. See Table 2.
All three subgroups were comparable in terms of gender, age, marital status,
income, stress level, and weight classiﬁcation. However, the subgroups differed
signiﬁcantly in education level, work status, and activity level. Education level

TABLE 1:

Modiﬁeda Suinn-Lew Asian Self-Identity Acculturation Scale (SL-ASIA)

In general, what language(s) do you read?
In general, what language(s) do you speak?
In general, what language(s) do you think in?
What newspapers do you usually read?
Your close friends are:
If you can choose a family doctor or other health professionals, whom do you prefer?
What kinds of food do you prefer?
What do you usually eat at home?
What is/are your favorite restaurant(s)?
NOTE: a.The Suinn-Lew Asian Self-Identity Acculturation Scale (SL-ASIA) includes 21 questions to
measure language, ethnic identity, friendship choices, behaviors, attitudes, and generational history of
individuals from Asian or with an Asian American background (Suinn et al., 1987, 1992). This survey
utilized a modiﬁed version and included nine questions from the original SL-ASIA.
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Demographic Proﬁle and Chi-square Analysis of Variables by Acculturation
Subgroups

Gender
Male
Female
Age group
18–29 years
30–40 years
41 years and over
Education
High school or less
Some college
College grad
Postgraduate degree
Marital
Married
Widowed
Divorced
Separated
Never married
Domestic partner
Work status
Employed
Retired/disabled
Homemaker
High school student
College student
Temp. unemployed
Income
Under $20,000
$20,000 to $39,999
$40,000 to $59,999
$60,000 to $79,999
$80,000 and over
Stress level
Very stressed
Moderately stressed
Neutral
Moderately calm
Very calm
Weight classiﬁcationa
Underweight
Normal
Overweight
Obese
Activity level
Sedentary
Light activity
Moderate activity
Heavy activity

Western-Identiﬁed
(n = 88)

Bicultural
(n = 79)

Asian-Identiﬁed
(n = 36)

27
61

16
52

11
25

.577

54
138

26
28
33

22
15
29

11
4
21

.121

59
47
83

3
8
29
47

3
19
20
27

5
4
11
16

.024*

11
31

48
0
3
0
33
1

33
0
3
1
30
0

19
1
2
0
13
0

.585

100
1
8
1
76
1

61
4
3
14
5
1

34
0
8
19
7
0

24
3
0
7
2
0

.032*

119
7
11
40
14
1

19
11
11
6
33

24
8
5
3
21

11
10
6
3
6

.119

54
29
22
12
60

13
37
13
16
7

9
29
23
5
2

8
12
8
5
2

.116

30
78
44
26
11

4
58
19
4

8
44
11
4

3
24
8
0

.509

15
126
38
8

15
18
49
4

20
29
17
1

15
7
12
0

<.001***

50
54
78
5

p-value

Entire Sample
(n = 203)

90

NOTE: a.Based on common World Health Organization BMI classiﬁcations.*p < 0.05; ***p < 0.001.
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of the three acculturation groups differed signiﬁcantly (p < .05). As shown in the
table, 87% of the Western-identiﬁed individuals possessed a college degree and/
or postgraduate degree as compared to 68% of the bicultural and 75% of the
Asian-identiﬁed. Activity level varied signiﬁcantly among the acculturation
groups (p < .001); 57% of the Western-identiﬁed individuals indicated moderate
physical activity compared to 25% of the bicultural individuals and 35% of the
Asian-identiﬁed. In the Western-identiﬁed individuals, 4 out of 88 participants
were involved in vigorous activity.
Obesity Risk Reduction Behaviors

The mean values of the 19 obesity risk reduction behaviors across the three
acculturation subgroups are shown in Table 3. Of the 19 obesity risk reduction
behaviors, one item was statistically signiﬁcant (p < .001). The item, “following
traditional healthful Chinese food patterns,” was higher for Asian-identiﬁed
participants (3.17  0.81) as compared to the Western-identiﬁed (2.52  1.11) or
bicultural subgroups (3.01  0.88), although the Asian-identiﬁed participants
had the highest mean scores in 12 items. Bicultural individuals (n = 79) were
most likely to use limited amounts of oils or fats when preparing or cooking
foods (
x = 3.19  0.83, range of “1” rarely/never to “4” always), more so than
the Western-identiﬁed (2.81  1.06) or Asian-identiﬁed (3.10  0.94) subgroups
(p < .05). Western-identiﬁed individuals most often engaged in physically active
leisure activities (3.09  1.05) as compared with the bicultural (2.38  1.03) and
Asian-identiﬁed (2.50  1.00) subgroups (p < .001).
Participants with recent US residency (<10 years) were more likely to eat
home-cooked meals instead of restaurant-prepared foods (x = 3.67  0.69) than
those with longer US residence (3.05  0.89) (p < .01). In addition, individuals
with recent residency were more likely to learn about obesity risk and
prevention than their counterparts (2.94  1.16 vs. 1.82  1.00) (p < .001). See
Table 3.

DISCUSSION

The focus of this study was to analyze the role and impact of acculturation on
obesity risk reduction behaviors among Chinese Americans. Previous
acculturation studies of Chinese Americans have examined general eating
patterns, and the studies have identiﬁed inclusion of more Western food
patterns with a longer residence (Ayala, Baquero, & Klinger, 2008; Park,
Murphy, Sharma, & Kolonel, 2005; Yang, Chung, Kim, Bianchi, & Song, 2007).
The researchers found “Americanization” of eating patterns with those who
were Western-identiﬁed or had lived in the United States for more than ten
years. However, those who were Asian-identiﬁed or those who were recent
immigrants were more likely to include a number of obesity risk reduction
behaviors in their lifestyle. Most notably, these participants indicated following
healthful traditional Chinese food patterns characterized by intake of less meat
and more fruit and vegetables. These ﬁndings are similar to previous reports
that the Westernization of diets tends to decrease diet quality among Asian
Americans as well as other immigrant groups.
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One-way ANOVA Comparing Mean Values of Obesity Risk Reduction Behaviors for
Entire Sample and by Acculturation Group

Obesity Risk Reduction Behaviors
Eating context
Ate home-cooked meals instead of
restaurant-prepared foods
Limited my portion sizes of foods
Followed traditional healthful Chinese
food patterns
Used portion size control methods to
help decide how much to eat
Food context
Ate steamed foods instead of fried foods
Used limited amounts of oils or fat when
preparing or cooking foods
Ate at least three servings of vegetables
per day
Ate at least two servings of fruits each
day
Ate at least 3, 1 ounce servings of whole
grains per day
Made healthier choices at fast food
restaurants
Ate healthful snacks
Ate healthful prepackaged foods
Limited intake of high-calorie beverages
Knowledge awareness
Monitored my body weight
Learned about obesity risk and
prevention
Physical activity
Exercised at least 30 min, on 3 to
5 days per week
Engaged in at least one physically active
leisure activity
Psychological
Took time to relax and improve my
emotional well-being
Took time to relax to decrease the
amount of stress I feel

WesternIdentiﬁed
(n = 88)
Mean (SD)

Bicultural
(n = 79)
Mean (SD)

AsianIdentiﬁed
(n = 36)
Mean (SD)

p-value

3.06 (.79)

3.11 (.96)

3.25 (.87)

.538

2.64 (1.96)
2.52 (1.11)

2.62 (.94)
3.01 (.88)

2.67 (.99)
3.17 (.81)

.974
<.001***

2.06 (1.07)

2.13 (1.03)

2.11 (1.06)

.907

2.61 (.98)
2.81 (1.06)

2.95 (.89)
3.19 (.83)

2.86 (.90)
3.08 (.94)

.060
.032*

2.72 (.93)

2.77 (.77)

2.75 (.84)

.913

2.65 (1.02)

2.75 (.91)

3.03 (1.00)

.146

2.77 (.92)

2.73 (.96)

2.75 (.94)

.940

2.33 (1.13)

2.57 (1.05)

2.72 (1.11)

.143

2.98 (.93)
2.26 (1.10)
3.22 (1.07)

2.82 (.96)
2.19 (1.01)
3.23 (.99)

3.06 (.92)
2.28 (.94)
3.36 (.83)

.391
.876
.747

2.57 (1.15)
1.76 (1.09)

2.44 (1.03)
1.99 (1.03)

2.80 (.95)
2.17 (1.08)

.246
.126

2.82 (1.16)

2.47 (1.14)

2.64 (1.05)

.140

3.09 (1.05)

2.38 (1.03)

2.50 (1.00)

<.001***

2.85 (1.01)

2.84 (.88)

3.00 (.89)

.664

2.67 (.96)

2.67 (.89)

2.94 (.92)

.275

NOTE: *p < 0.05; ***p < 0.001.

Previous research of Chinese immigrants has shown some similarity to our
ﬁndings but also some differences. Pan, Dixon, Himburg, and Huffman (1999)
found substantial increases in fats, sweets, and grains following immigration
from China. A greater intake of fruits and vegetables and variety of foods was
observed. This ﬁnding was thought to be due to greater availability of these
items in the United States than in China (Liu, Berhane, & Tseng, 2010; Lv &
Cason, 2004). However, the ﬁndings from this study did not show higher
frequency of intake of fruits and vegetables with increased acculturation. A
possible explanation is that these participants were not solely immigrants and
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many were likely to have experienced extensive exposure to American food
culture.
Among Western-identiﬁed individuals, engaging in at least one physically
active leisure activity and exercising for at least 30-min (3–5 days per week)
were more frequently practiced as compared with less acculturated individuals.
Previous research on Asian Americans has indicated that foreign-born Asian
Americans are not likely to engage in leisure-time physical activity (Kandula &
Lauderdale, 2005). Similar to our ﬁndings, Wang et al. (2011) found that leisuretime activity increases with acculturation and years of US residence among
Chinese immigrants.
Using the standard BMI weight classiﬁcation, the overall numbers of
overweight or obese participants were small (23% of the total sample) as
compared to 70.7% for all Americans, but closer to the national average for
Chinese Americans (25.1%) (Centers for Disease Control and Prevention, 2017).
The smaller number here compared to the national Chinese data may reﬂect
reluctance of individuals with a higher BMI to participate in the study.
Although not statistically signiﬁcant, the Western-identiﬁed subgroup had the
highest percentage of overweight or obese individuals, as compared with the
less acculturated subgroups. This acculturated group reported higher body
weights, higher educational achievements and income, and greater levels of
physical activity than the other two groups. National data and Los Angeles
health data indicate that these characteristics are typically associated with
individuals with lower BMIs (Hu et al., 2014). However, this group identiﬁed
themselves as the most Western-like; acculturation to a Western diet and
lifestyle has repeatedly been shown to increase the risk of obesity and chronic
disease (Kandula et al., 2008; : Oakkar et al., 2015).

IMPLICATIONS

This study revealed some useful relationships between dietary acculturation and
obesity risk reduction behaviors in a convenience sample of Chinese Americans.
Nutrition educators and practitioners working with Chinese Americans should
consider the impact of acculturation affecting obesity prevention behaviors such
as portion size control and the consumption of plant-based foods including
fruit, vegetables, and whole-grain varieties. Nutritionists should consider
tailoring dietary interventions by acculturation status, with the adoption of new
healthful behaviors while retaining traditional ones that are conducive to
weight management. When working with less acculturated individuals, the
focus could be on maintaining intake of healthy traditional Chinese dietary
patterns. Our ﬁndings suggest that education programs for more acculturated
Chinese Americans could emphasize increasing knowledge and strategies
for adopting healthy eating patterns while maintaining a physically active
lifestyle.

LIMITATIONS AND FUTURE RESEARCH

While the recruitment of participants in highly Asian-dense areas of Los Angeles
County, along with members from diverse demographic, sociocultural, and
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educational backgrounds, is a strength, a limitation of the study is the lack of
being able to generalize the ﬁndings to the entire Chinese American population.
Volunteer participants may be more health-conscious than nonparticipants. If so,
this would affect the self-reporting of lifestyle behaviors and possible
underreporting of actual weight. Finally, the survey was in English and not
translated into Chinese to capture individuals with low literacy in the English
language.
For future studies, a large and random sample of Chinese Americans across
multiple generations in the United States is warranted. In addition, studies
measuring the impact of acculturation might use a multidimensional framework
to address its dynamic properties. Pressures to adapt or endorse new healthrelated behaviors can ﬂuctuate across different age groups, life stages, and
socioeconomic situations. Comparisons among different acculturation measures
(e.g., country of origin, years of residence) and acculturation scales could
uncover the complex intricacies of acculturation as it pertains to obesity risk
reduction in Chinese Americans. A longitudinal study design could be
instrumental in determining the stability and changes of these obesity
prevention behaviors due to acculturation and age effects.
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